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Abstract 


When information is recorded in an optical recording medium having a recording layer by irradiating a laser beam 
thereto through an optical system, the recording is carried out under the conditions: lambda /NA ^ 680 nm and n.Tw 
^ 22 ns wherein the laser beam has a wavelength lambda . the optical system includes an objective lens having a 
numerical aperture NA, the window margin is Tw, and a signal length corresponding to the shortest recorded mark is 


n.Tw. The method provides for a high transfer rate and minimizes the jitter. 
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mmm\^^^'xn±m:h^{^±^^^fz^i,a'X. 

<^iKfi^4 5 OnmJl^TtC|g5£f 5w^j65»^ LV\ fc^c 
TLTL^e»fci^). |f!i^(^«£:gl^3 8 OnmtlidlS:^ 
[0 0 6 1 ] IES![g<^>?f^^(^. ^^/^'^/iJ'&icJ: i9^Te» r 

[0 0 6 2] ±a5L/^c^c>tc. mmmcom^i^xv^Xi^ 

m<x^^z.tn. ^mmmmm^^\^^xmc:^^x^ 
ho ^m^^m^wa. m^m'^mmw^m^^\.x^mm 

S iff V e l^iti *r W (c » < -5 i^i^il :d5 2b 5 c 
[0 0 6 3] 2 

^-r^o s^^4S^*2^c^^. x}^sf*:2 o ^i^^tst^ii: 

fcJ^>Jc. ]g)tttSf*:2S:afM^kf ^:d5jg:^LV^ r 
(7):g'&0]^7tt4S<*^^iS^$*i. 3 0--3 0 0 /iniCO®H 

[0 0 6 4] m%^mw2,^mmit'rh\^m\^xvt. m 
{^tx^f^^. mMm^mmL.xm%\^mfi^m^mxmn. 

;5i5AM-r'5fc>;>. S*^4Sfls:2(i^^W^Ktt;65S5v^r 
[0 0 6 5] ;*:5I5«T'I^. 7> Ki3J:tf/^/cll^/i — 

-^r^^mvy^y^ti^xmm-rhz.tt^x^ho ^v-k 
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[0 0 6 6] •^wT-^5l0>^TI^. ^>'K:j3^t/^yU-:/ 
[0 0 6 7] El 3 {ZTT^j-m^ 

ms^cTjk't^ummm^. myt^mi$i2±{z. mi mm 
[0 0 6 8] ms{c^\-f^myti±mi^2n. nuciat-t 

0. 1-1 OOMmflST'fe*?. ;=^t'> 

[0 0 7 0] z(o{^7b^(D^mn. mi^cTjk^mfi^mtm 
[o o 7 1 1 
1^>-:;^y^^No. 101 

[00 7 2] ^i#S{^2 o fcii, kim^MizJ: ^ ifjv- 
>^*l^^?FMLf:iil:S 1 2 Oram. J?^l. 2nmi(07^^ 40 

(St:!: ;L = 4 0 5 nm) <i: U^tc ^ > K 

0. 3//in^L^Co 

[0 O 7 3] Rl^gSI^. Axmm%.^\Zi^\^^X:^^<y 
^mzX^l&&\^tz. h(C|^Ag98PdiCui 
^fflV>fCc S#*S^OJl$l:3:l O Onmi: LfCc 
1 7 OW/mKT-feo;rc, 

[00 7 4] ^2 ^Sf^^ 3 2 t^. Z n S : S i 02 = 
8 0:2 0 (^/Ht) OZ n S - S i O2 (^fe#^ 50 



20 

0. 6W/mK) ^Srflav^TA r #ffl»43 

Onm<t LfCo 

[0 0 7 5] IS@^®4I1. ^^^-^y b^^V\ A r 

(H^lt) 

(RaT ebS be) i-xMx 

M= In. G e . 

a = 0, 

b = 0. 2 0. 

c = 0. 8 0. 

X = 0. 0 8. 

I n : G e = 1 : 7 

n-Tw=15. 2 4ns<^^^4=(C*5V^TlE&•^-' 
[0 0 7 6] ^1 mmWm 3 1 li. Z n S (80 ^JV 
%) -Si02 (2 0^/W%) ^SrfflV^TA r 

3 Onm^ U/Co 
[0 0 7 7] S^ilS* 21^. ^1 3 1 

$100//in) *^^-r^::.i:tcJ:«9?f^^U^Cc -hlE/i^ 

[0 0 7 8] -^^Z/yUNo. 10 2 

n • Tw=2 6. 7nsCD^^4={CioV^TIE&•^— i^^O^B* 
;i«-5rtg^ /.C -5 J: 5 f-ISSS 4 (Oja^^SM L/ct5;5Mi-9- 
>':7^/UNo. 101 i:lH]^t^LT{'^©L/Co 
[0 0 7 9] -9->:7"/WNo, 10 3 

m 2 ^mfl^s 3 2 ^mit^^ m mBmm s w/mK) h 

[0 0 8 ol Eft 

lf— StSA : 4 0 Snm. 
PPlSNA : 0. 8 5. 

fS@^i$*V : 1 1 . 4in/s (n • Tw= 15. 2 4ns 
(Dt^) . 

6. 5id/s (n • Tw=2 6. 6 7ns(7?^#) . 
IS®ft#: l-7i^Ilft^ (aSfS-^S2Tw) . 

ffim— ^</l-:5^0ffl*r*iTinin/ (n • Tw) Ji. * 1 

?TofCo A/NA(^4 7 6niD-efof:?. (A/N 

A) /Vi^. n • Tw = 1 5. 2 4ns<7)<b # 4 1. 8ns 



(12) 



2002—1 57737 



21 

Tw= 2 6. 



6 7ns(Dt^ 7 3. 3nsTfe 



[00 8 11 ^V^T^ ISe^ft-^^S^t. v?:y^^SJ^ 
a/Tw (%) 
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[0 0 8 2] 
[^1] 



$i 1 



^^>'>^y^^^o.l01 
Cn-Tw=15^ft8) 



Tmin 



1^>'ryVNo.l02 

(n'Tw=26.67ns*) 

(Rm=Q.6W/inK*) 



Tmin 



1^>^/VNo.l03 
(n-Tvr=15.24iifi) 



Tmin 



o.n* 




0.1* 


9.2 


an* 




0.135 


10.7 


0.126 


9.1 


aias 




0.17 


11.0 


0.175 


S.9 


0.17 


9.1 


0.2 


16.3 


0.2 


8.7 


0.2 


12.0 


0.215 


18.0 


0.276 


9.6 


0.216 


13.7 



[0 0 8 3] iu5*LfcJ:5«-. ^m:t-^< 

-§-/^/u;=;t75te>tti|ilTmin/ (n • Tw) ^h$<i£i^M 
75ife6c UBS. Si (:i:^-ri^>://^No. i o i -e*^. ft 
Mit^^t^MK^j:^ (n-Tw=15. 24ns) jSi^:*- 

Ltitctb. Tmin/ (n • Tw) r^^i^^\^^{^t'i^^y^tt^ 

/h$<<fori^-5c fcfcL. Train/ (n • Tw) 4r 

0. 1 3 5*-e/h^< Urt. v^s/i^'liirF^ffiffl (1 O 30 

%iWT) ^®;^TV^5o Train/ (n - Tw) ^ $ ^ IC 

U-^-%^m^(0}t^^mcmm^tl. Tmin/ 
(n • Tw) =0. 1 l{C|a^-r^i:s2&7!)5;F'5Itg-efe 

[0 0 8 4] ^ttlC^L-!^>>^/VNo. 1 0 2li. -y-V:/ 
/UNO. 1 O 1 (ctfc-<ftSfi-^g;55-g.< /^J5 (n • Tw = 
2 6. 7ns) {g:3f h^^T9/tis^{C. lE^S 
t^^B^aibiSS^i^^^T'/^No. 1 0 1 J: «:?ii< tTV>5o 
^(Otzit^ i^s/^t^Train/ (n • Tw) i:tiBi-M:-f. 40 
Ti^oTmin/ (n - Tw) f:i;5^75^t? bi* y ^ l^f^^® 

m (10%^T) ^^l|X*oTV^^o n • TW^^;;^ 

Train/ (n • Tw) ^0. 11 ^"C/h^ < 
LT t u-if-5!3t*^<^^£;«^tt(c J: 5©JIS4rS«:t-f IS 

[0 0 8 51 — •y-^T'/uNo. 1 0 3 ii. ^Mim 5 io 
<tt;fB2Sim<*e3 2 4rv^•f^^t#ftg3t^cr>^gv^tt■m» 

^tt5o ^(Dtiib. Train/ (n • Tw) 



[0 0 8 6] l^±C7)^*75^ib. ft^{t-^:l:n • Tw75S2 
Tmin/ (n • Tw) ^CioV^T>^5' ^^^hS < S - 

[0 0 8 71 '^mm2 {'^}%mmtir^'E>m\^(o^m 

2) 

(RaTebS be) i-xMx 

M= Ins G e s 

I n : G e = 1 : 6 

^ L. a. b, ci5j:U^x $rS2t::;^-rfii:^ ^2^ 
«fz^SO^eW^K2D«r*2(c^ffili: LfcfJ^M^Uffi 
^ 1 cOi^>'y^>'l-No. 1 0 1 .hl^^{-LT. 7tf5&^><^ 
^^^i^^-y^/WNo. 2 0 1 --No. 2 0 3 ^f^SLfCo ^.^iS. ^ 
2{Ci3^/^T. Si^E*^4 4W/mK<^?^2Km»BJ^A 1 2 
03;5^^«J5ESixTi5t). ^<H*^0. 6W/mK0^2^ 
ffi^^gl^Z n S : S i 02= 8 0:2 0 (^/Ult) COZ 
n S-S i 02;ii^e>«^^ixTV^'5o 
[0 0 8 81 Z.iXh<0'fl^':f/V\zr>\i^X^ Tmin/ (n 

• Tw) ;ei^^2 {C7j^-rfil:<t/^'5 J: 9t-©JS?L. Ti^^o. n 

• Tw5:^4(C:^-rffi<^ L/ct5;CiM:iif ^'TT'/^No. 1 tm 

m^l.Xiyy^^^^fCo ^*^ia4{C^-ro (^4 1^:. 
Tw^g|$6<hL. >^:yiJ'^ajfia<h Lfc^^^'Tfc^o ^ 

• TwioJ:Ufe^|U— h^^-To 
[0 0 8 91 

[S2l 
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24 



it 2 



No. 



K«o Tmia 
(W/mK) / ( d'Tw) 



201 



202 



0.26 0.74 0.07 0.6* 



0.19 0.81 0.07 0.6* 



0,35 



0.17 



33.4* 



15.2 



(Mbps) 
33.2 

70 



203 



0.19 0.81 0.07 44 



0-20 



16.2 



70 



20 



[0 0 9 0] *2(C^-rJ: 9{C:. i^^T'/WNo. 2 0 1 
2 0 2il. -9->'y/WNo. 2 O 1 icit-<. S b^^l:;^^^ 

< ^B^B^biiSi^iiv>i£^e^ti<^j^'^ m2Slm{*^^^i^ 

^^://WNo. 2 0 1 -irl^C'e^e^^TiMgV^ ^(DfL}^. 
i^^y^t^ML'btf^^m^^— M^-9-V>^/^No. 2 0 1 i; 

«^"b->'y/W'No. 2 0 ltOg/hi^5/^i:'9:^#<. 10% 

[0 0 9 1] ^tv\cn\^^:y^^^^o, 2.0 

il^u— hril^i^://^No. 2 0 2 -irlRlC-Cfc^:*^ 

[0 0 9 2] ^(0^2^^XimA\Zm^tlh^^f}^h. 

[0 0 9 3] mmmz (n * Tw^cBI-r^itge) 

1 

^2SI«f*:g3 2?:A 1 2O3 4 4 W/mK) 75^ b 

«fi!cL)tJ5;!)Mt*liS«?*J 1 <^1^>'^>'^No. 10 1 ^l^«tC 

[0 0 9 4] rt^i^^T'/^tCOl^'C. n • Tw = 1 5. 
2 4ns<t/.^5c}: 9lCiE®j^itSV^ 1 1. 4nj/s<irL. 
;d^oTn)in/ (n • Tw) =0. 1^0. 4 ^ Lfct5^» 

[0 0 9 5] E}5(C^-rttjg|i±, Train/ (n • 

Tw) =0. 1—0. 4^?5©ffl-C<^SI3£fleS:. 2 

[0 0 9 6] -^-✓-T'/l^No. 2 

{Col/>T. n*Tw755l7, 7 8 ns <t: ^.^ -5 «t 9 t-^iSS 
*r9. 8m/s^ L;tl5;5^fi-9-V7'/U'No. 1 <^ [pl«tc LT 



30 



40 



9. Sm/s(Dt^. (;i/NA) /Vl^4 8, 6ns"efo 
[0 0 9 7] -9->7°>^UNo. 3 

{coV^T. n-Tw/i)>2 1. 3 2ns^/:^6 J: ^) t-^ftifiS 
^8. lm/s<t Lfct5;6Ml1^>:7'/UNo. l^l^^tCUTt? 

8. Im/sOi:^. (A/NA) /Vli 5 8. 8nsT?fc 

[0 0 9 81 §¥« 
EiStC^oV^T. Train/ (n • Tw) <0. 11 3 CO® 

^+^t^J:<>rzfzi^X^^o ^J:^. m^xn. Train/ 
(n • Tw) ^O. 1 4 ^(Dtt^i^y^T^i^l 0%J^Tt 

[0 0 9 9] ElSTS^bx ^Mit^^n ' TW755 2 2nsi^ 

-5l^fe9S^o;J:;«:tttc J; ;£) ©jpg S: /.c V ^® ffl CO T rain 
/ (n-Tw) [z^\f^Xi;^y^i:iS:<X%^^t/)^t>f)^ 

[0 10 0] Il3fe^4 (^M^5 j3i:t^ll2^mfls:^3 
2 (0^^#^tC^^^itfe) 

iS^^co^fi^^ 

(RaT ebS be) l-xMx 

M= I G e . 

a = 0. 

b = 0. 2 2, 

c = 0. 7 8. 

x = 0. 0 7. 

I n : G e = 1 : 6 

mmi(o^>'7'ji<no. 1 0 1 ^iH)«(cLT. %mmf^ 

leSSj^iiig V ^11. 4ni/s(n-Tw=15. 24n 
s) <h LfcliTJM^^iSe*) 1 ^(53«(CLTv^5/i$'$rafl^L 
fCo ^:^^^3lC^-ro 
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>^(^tS>fct*lTmin/ (n • Tw) *:^;t>i;65 5,80^ Lfc 

5/i5';i5<g/h<i:/j:'5Tmin/ (n • Tw) (D^mit^ O. 
1 3'-0. 

[01021 ^ 3 lC^-ri^>:7'>'^^No. 3 O 1 -No. 

3 0 5-Cl^s Sft^^ A g98P diC uiTi^^W^Lfdo 
^fc. 1^::/y/UNo, 3 O 6 --No. 3 0 8 "Cii. ^H^^A 

Hae^^^'SMUfCo i^^y^/WNo. 3 0 9TI^. 10 

RMS^A 1 98.4C r i.eti^hm^Lti. 

[0 10 3] 

[«3l 

S 3 



<V=11.4m/s. n-Tw=15.24ii8, Tmin / (n-Tw)=0.13-0^) 


No. 


Kb 
(W/mK) 


(^/Ht) {W/'niK) 




301 


170 




44 


8.7 


302 


170 




6 


9.3 


303 


170 


SiO, 


1.4 


9.8 


304 


170 


ZnS : SiO, 
=S0:60 


1.0 


10.0 


306 


170 


ZnS : Si02 




11.0 


aoe 


140 


A1,0, 


44 


9.1 


307 


100 


AlsO, 


44 


9.9 


308 


90* 


A1.0, 


44 


lO.l 


309 


40* 


A1,0, 


44 


11.0 



^i4«Cj:^©JK*§:tt?:^i^^®ffl^OTmin/ (n • Tw) 
(c^oV^Tv^:y^^/h^ < X^ ^ Z t ^^i:>:^^^. 

[0 10 5] ^mm 5 1 mmi^m s i (Pmrni^m't 

-^i^y^/i^No. 4 0 1 

[0 10 61 KMJiSli. fflric*Ag98P diCui (Sft 40 
eat^l 7 OW/mK) L^c«5;&M^llffi0i)l <^f^C<i: L 
fco m2fim»S3 2l^. A 1 203?5-b^^UfcJ5;5^«i 

*I (RaT ebS be) i-xMx 

M= In. G 
a =0. 
b = 0. 1 9> 
c = 0. 8 1. 

X = O . 0 6 . 50 
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1 n : G e = 1 : 5 

t Lfc«5;!i^iijii&<w itm\:^t Lit. mvLmmi^s s i 

Cl^. 11$ 3 5nm<h L. ZnS (8 0^/1-%) -SiO 

2 {2 0^yU%) 7i^b«fi£U^Co ^{it^mi^S 3 1 D 
II. 1?^ 1 0 Onm^ L. A I zOzti^hm^l^tio S^ttt 

[0107] 1^>-7'/t^No. 402 
^Umn^i^mS l D^t/SS l O Onm<DmtrJ\^^=^^M. 
mt l.tc\3iM^'^>':^/l^m. 4 0 1 ^lRl««cLTf^$JL 

[0 10 81 i^:^:^>^l^No. 4 0 3 

m&mmwm 3 i D4ri?:$ i o onmcomiti^ ^)^>mt 

Lf::^5;e»M^1^>://l-No. 4 0 1 <ir LTf^SJ LfCo 

I 0 1 0 9 1 1^:x>^/UNo. 4 0 4 
^ 1^IS<*S^1S^ 1 3 OnratOZ n S (8 0^/^%) - 

s i 02 (2o^/u%) Ji;&-e>/.t5ms«^^ L^IJtS^ 

Vl^>zf;\-\^o. 4 0 1 irlpieStcLTf^MUfCc 
[O 1 1 Ol HM 

±iS#i^^^:/>'Hc:ov>-C. fa®)Bl3iSv= 1 6. 3in/s 
(n • Tw= 10.6 7ns) . Train/ (n • Tw) = 

o. 2 t\.f^\^M^'mMmi tmm^x^x^ i^^y^^m 

m 1 ^m«s:S 3 2 (Ome»^K2D. mffiK®** 3 1 C 

^. ^ti.^*ti.^4{c^-ro 

[0 1 1 il 
[^41 

^4 

<Vsl6.3m/8. ii-Tw=10.67ns, Tmm / (n-Tw)=0.2) 



No. 


Kin 
(W/mK) 


Kc Ko 
(W/mK) (W/mK> 


(%) 


401 


44 


0.6 


44 


8.7 


402 


44 


0.6 


70 


8.0 


403 


44 


0.6 


8 


9.5 


404 


44 


0.6 


10.2 



[01121*4 t>^h. m 1 mmt^m s i srw^g-r-s 2 

^-tZ/UNo. 4 0 1-40 3 -Cl^. H 2^S<*S 3 2 <Df?& 

xm'aE^^mmt \^X\^^^tiisf). n-Tw;55lO. 6 7 
ns^S^TM<. ;^>^o. Tmin/ (n • Tw) ^5 0 . 2 

[0 1131 mmme (m2mm{^m3 2<om^{zm-r 

AI203 mBmm4 ^>hm^^ti^m2mM 
t^ms 2(om^^^5{Z7jk-t^t Lrc\3i^-nm^m3<D 
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iISV= 11. 4m/s (n • Tw = 1 5. 2 4ns) . Tm 

in/(n-Tw) =0. 1 7 1 \^tL\^^^nmi^m 1 1 m 

[0 1141 
[%5] 

n 5 

(V=lL4iiiy8, n-Tw=15.24iis, Tmin / (n'Tw)=0.17) 















No. 


(nm> 


W 


1 


20 


9.6 


501 


25 


9.7 


502 


30 


9.9 



10 



20 



[0 115] ^5f)-h. m^^mtl^mcom^fi^S OnmW 

[0 116] -mmmi (mmm4(Dm^^xmR^{cm 

^ I (RaT ebS be) l-xMx 

R = T b. 
M= In. G e . 
a = O. 0 5^ 
b = 0. 1 7. 
c = 0. 7 8. 
x = 0. 0 6. 

I n : G e = 1 : 5 * 

S 6 
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2^m»g3 2^A 1 2O3 (B^»^4 4W/raK) 
^£Lfci575^l^|lffi0tJi(7:)i;h>:7'yUNo. 1 0 1 tnmc'L 
T. :)tlGg:7^^:^:^i^:^://UNo. 6 0 1 ^No. 6 0 5 

(RaTebSbc) i-xMx 

M= I G e ^ 

a = O. 

b = 0. 19. 

c =0. 8 1. 

x = 0. 0 7. 

I n : G e = 1 : 6 

L. l5®g4Sr^6{C7j^-rii:^<i: UfcJ5;6MiJiiS-9-> 
T'/UNo. 6 0 1 --No. 6 0 5 <i: IrI^CC LT. 3tlE&7^^ 
^•9->://WNo. 6 0 6— No. 6 1 OSrf^SSLfCo 

[0 117] rtbtc7:>i^>://^^{cov^r. lE^^itSV 
= 11. 4m/s (n • Tw = 1 5, 2 4ns) . Tmin/ 

(n • Tw) =0. 2 b^cJ5;5M:i1^>'://^No. 10 1 

fc. i^>'>^/^No. 6 0 2 --No. 6 0 5tcoV^-CI:J. KS6 

I? $75^1 5nm<D<i:#(0|f^tli:^T'«t&{bL/cfir-efcSo 
[0 118] 
[^6] 



(V-11.4111/B. D-Tw=15.24n8, Tmm/(n-Tw)=0.2) 



No. 


(nm) 


(m/a) 


(^^405iud) (llt^660xuii) 


(dB) 


601 


4* 










602 


6 


10.0 


1.15 


0^ 


-0.1 


603 


9 


20.0 


1.14 


1.01 


-0.6 


604 


12 


23.0 


1.19 


LOS 


-0.9 


605 


15 


25.0 


1 


1 


-2.0 


606 


4* 










607 


6 


6.5 


0.74 




-0.2 


608 


9 


9.6 


0.89 




-0.6 


609 


12 


12.0 


0.92 




-0.7 


610 


15 


12.0 


1 




-0.9 
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[0 12 0] mmms (mmm4(Dmf&\cm-r^itm) 

^ I (RaT ebS be) i-xMx 
R = T b. 



30 

*x = 0. 

2fim<$S3 2?rA 1 2O3 (flfte»^4 4W/mK) t!)^??* 
^L;rcia;5Mi|lfigeiJ 1 <oi^:/y/^No. 1 0 1 tPfillcL 

■To 



10 



[0121] 



^ 7 



(V=l 1.4ni/s, Ii-T>pv=15^4nfi, Tmin / (n-Tw)=0,2 



No. 


a 


b 


c 


a/b 


a/c 


(m/6) 


111 .fi 
(mV) 


ft) 


701 


0.050 


0.650 


0.300* 


0.06 


0.17 








702 


0* 


0.502 


a498 


0 


0 


<1 


320 


130 


703 


0.074 


0.460 


a466 


0.16 


0.16 


1 


250 


170 


704 


0.155 


0.396 


0.447 


0.39 


0.35 


2 


226 


196 


706 


0.237 


0.336 


0.427 


0.71 


0.56 


12 


128 


206 


706 


0.317 


0.276 


0,407 


1.15 


0,78* 








707 


0* 


0.441 


0^59 


0 


0 


<2 


354 


130 


708 


0.074 


0.384 


0.542 


0.19 


0.14 


2 


254 


175 


709 


0.131 


0.344 


0.625 


0.36 


0.25 


12 


154 


197 


710 


0.226 


0.273 


0Ji09 


0.80 


0.43 


3 


100 


205 


711 


0.261 


0.230 


0.489 


1.22* 


0.57 








712 . 


0* 


0.346 


0.655 


0 


0 


2 


400 


135 


713 


0.073 


0.286 


0.641 


0.26 


0.11 


11.4 


266 


180 


714 


0.113 


0.264 


0.623 


0.43 


0.18 


23 


170 


200 


715 


0.152 


0.243 


0.605 


0.63 


0.25 


6.5 


146 


210 


716 


0.230 


0.185 


0.585 


1^4* 


0.39 








717 


0* 


OJ250 


0.750 


0 


0 


16.3 


346 
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